Abstract Understanding the structure, formation and evolution of the Galactic Bulge requires the proper determination of spatial metallicity gradients in both the radial and vertical directions. RR Lyrae pulsators, known to be excellent distance indicators, may hold the key to determining these gradients. Jurcsik & Kovacs (1996) has shown that RR Lyrae light curves and the phase difference of their Fourier decomposition, φ 31 , can be used to estimate photometric metallicities. The existence of galactic bulge metallicity gradients is a currently debated topic that would help pinpoint the Galaxy's formation and evolution. A recent study of the OGLE-III Galactic Bulge RR Lyrae Population by Pietrukowicz et al. (2012) suggests that the spatial distribution is uniform. We investigate how small a gradient would be detectable within the current S/N levels of the present data set, given the random and systematic errors associated with the derivation of a photometric metallicity versus spatial position relationship.
Introduction
The eleventh part of the Optical Gravitational Lensing Experiment (OGLE-III) contains the most complete and up-to-date photometric data set of Galactic Bulge RR Lyrae pulsating stars currently available. The sample contains photometric light curves in the I and V bands for a total of 11,756 fundamental mode RR Lyrae (RRab) (Soszyński et al., 2011; Udalski et al., 2008) . This extensive data set has proven useful in investigating the Galactic interstellar extinction, metallicity gradients, and 3-D spatial distributions (Pietrukowicz et al., 2012; Nataf et al., 2013 Smolec, 2005) . The work presented here uses 10,456 RRab stars from the OGLE-III Galactic Bulge RR Lyrae catalog to investigate the detection limits of galactic bulge metallicity gradients.
Methodology
The present sample includes RRab stars with I magnitudes between 13 + (V − I) and 16 + (V − I), in order to exclude foreground and background stars. Background stars are likely to belong to the Sgr dSph Galaxy Soszyński et al. (2011); Pietrukowicz et al. (2012) . From this sample, we create 1,000 population samples by assuming Gaussian distributions centered on the observed OGLE values and standard deviations equal to the respective errors for each star's Period, φ 31 , I and V. For each of these population samples, the photometric metallicities are estimated using the P-φ 31 -[Fe/H] relationship given in Smolec (2005) :
where a phase shift is necessary due to sine/cosine fitting differences in Smolec (2005) and Soszyński et al. (2011) . The galactocentric distances for each sample are calculated following the methodology presented in (Pietrukowicz et al., 2012) :
We estimate the mean sample barycenter to be R 0 = 8.48 ± 0.01 Kpc and a mean sample metallicity of -0.994 ± 0.327 for the OGLE-III Galactic Bulge RR Lyrae magnitude limited sample. The effects that introducing a small synthetic gradient in the metallicity versus galactocentric distance plane would have on our observed variables are tested by introducing a ∆ 
Preliminary Results
Re-deriving the OGLE-III Galactic Bulge RR Lyrae metallicities with the latest methodology, and fitting the R GCD -[Fe/H] plane suggests that there exists a small but statistically significant galactic bulge metallicity gradient within the OGLE-III Galactic Bulge RR Lyrae database of strength -0.0239 ± 0.0006 [dex/Kpc]. In addition, using simulated data with an artificial trend of -0.01 [dex/Kpc] and realistic noise, a least squares fit results in an also statistically significant metallicity gradient of -0.012 ± 0.0006 [dex/Kpc]. In both cases the significance of the gradient is tested to a confidence level of 0.05. Therefore, we conclude that with the current methodology and data sample, a gradient as small as -0.01 [dex/Kpc] can be detected within the OGLE-III Galactic Bulge RR Lyrae.
